This paper concentrates on the urban expansion of China since 1990. After the open up policy in urban development and the establishment of housing marketing system, the urbanization of China comes into a rapid growth period. Although the government set up a series regulation to control the urban sprawl, situation doesn"t change. From this paper"s analysis, Chinese urban expansion has its own character and reason, and much more relates to the economic development and policies.
Introduction
Urban sprawl, although was different defined in countries between the west and the east, is widely acknowledged as a negative form of development, due to its disadvantages in economic, social and environment aspects. Urban sprawl, evident primarily in rural urban fringe areas, has been frequently viewed as a source of problems, which stem from unplanned, scattered and piecemeal residential and commercial development. Conflicting land uses, pressures on agricultural and open space, high costs of service provision, adverse consequences on traffic and public transport, and social disparities are among the more noticeable problems. As happened in North American, the rapid expansion of the suburbs in post-war times quickly drained the origin center cities, meanwhile the debates of the definitions, causes and the solutions to solve the sprawl were occurred from 1950"s.
Most of the literature and debates on urban sprawl are based upon experience in the western countries. In the western views, urban sprawl has been defined as "a pattern of land use in an urbanized area that exhibits the combination of eight distinct dimension: density, continuity, concentration, clustering, centrality, nuclearity, mixed uses and proximity" (Galster et al 2001) . Or as Peiser(2001) suggests "the term is used variously to mean the gluttonous use of land, uninterrupted momotonous development, leapfrog discontinuous development and inefficient use of land." However urban sprawl is not exclusively a North American phenomenon. And today, many evident suggests that the trends observed in the USA are also happening in West Europe (Richardson and Bae 2004) .
Although the exact meaning of "urban sprawl" in a Chinese context remains different to the western world, the term "sprawl" has already been invoked to describe urban expansion in China (Wu F and Yeh,1999). As is frequently discussed in Chinese literature, the general definition of Chinese "urban sprawl" should contain the following features: It has to be an inefficient or excessive urban expansion, which certainly involves some benchmark of "normal" urban structure; If determined inefficient or excessive, the spatial pattern may be in leapfrog development, of low density, or some other form (Deng,2004 , Amnon,2004 . But in this paper, the definition of "urban sprawl" might be used to describe the inefficient patterns of urban construction in China, in this instance more closely related to "urban expansion". According to the state"s regulation and in order to indicate the tendency of urban sprawl, the term of "land capacity per person" (m 2 /p) is introduced. This unit reflects the density of urban land usage and partially relates to the compaction of land use.
The main target in this paper is to define the Chinese style urban expansion and find a correct solution to explicit the trends of it.
The Fact of Development: Problems of Urban Expansion in Contemporary China
Urban land is the carrier of all kinds of urban economic and social activities, and also is the way which human use the land resources in accordance with the principles of urban functions. From the beginning of the modern urbanization in 17 century, the growth of urban land is always motivated by socio-economic development in every historical epic. China, as feathered of its vast progress in socio-economic aspect, also experienced a period of urbanization bloom epic since 1990"s. The evidence in the field of economic is the GDP has increased from 1,520 billion dollars in 1990 to 3,610 billion dollars in 2007, meanwhile, in the field of urban development, the performance is the high speed of urbanization and a rapid expansion of urban lands. As a matter of fact, within the 17 years of 1990 to 2007, Chinese cities grew in their number from 464 to 660, and more than tripled in their urban built-up land area, which grew from 12,855 Km 2 to 35,000 Km2, in average calculated at 1,184 Km 2 each year. Actually, Chinese cities used to be more compact with comparison with the sprawling American cities. The expansion of the urban area in the period between 1949 and 1979 was slow, due to the dominance of state housing provision, and the constraint of public transport. Prior to economic reform, apart from scattered industrial sites based on key state industrial projects, suburban areas maintained a rural landscaped. However, since economic reform, in particular land reform, Chinese cities have experienced rapid urban expansion. During periods of building boom, the urban built-up area has been dramatically enlarged. Two boom periods can be identified: the first from 1992, when Deng Xiaoping (former party chairman) started his "Southern Tour", to 1995, when Zhu Rongji (former prime minister) implemented a more stricter macro-economic adjustment. And the second period is from 2000, when the property market recovered from 1997 Asian Financial Crisis, to 2005, when the central government began to tighten land policies (Table 1 ). Both two periods ended with an overheated construction bloom and consequent macroeconomic adjustment. The most recent adjustment from 2005 is still going on, but with the serious global financial crisis from 2007, some signals as enlarging the domestic enterprise and construction of basic facilities, rise to show the symbol of looseness of the adjustment. From the annual growth of urban built-up land in Table 1 , we can definitely draw out the massive effects of adjustment policies on 1995 and 2005, both in the aspect of urban area and economic area (Zhao,Wang,2007; Wang,2007) . Obviously, the fluctuation of land growth rate implied the irrational expansion of Chinese cities when such irrational expansion has occupied lots space of urban sprawl. But unlike massive suburbanization in USA cities, urban sprawl in China was not driven by residential preference until recent, but mainly by the policy formulating by local government (Zhang 2000) with the intension of stimulating local economic growth, such as the "Development Zones", "University Towns" and etc. As a strategy to attract external investors, particularly from overseas, various development zones have been established. According to the Ministry of Land and Resources records, there were 2700 development zones at the end of 1992 compared to only 117 at the end of 1991 (Zhou,2003) . The sizes of development zones varied from a medium-sized city to several parcels of land and the levels of judicial approval also included central government, province, city, to town and county, with some were even without approval from superior authority. In the macroeconomic adjustment in mid-1990s, Beijing began to clean up the mess and more than 1200 development zones were cancelled and 2 million mu of vacant land were returned to agricultural use (Tang, 2000) . The main reason for the extensive closure was believed that the development zones of low hierarchy occupied large scale farmland but remained to be vacant for lacking of investment. Statistics in 1996 revealed the fact that vacant land in provincial-level zones accounted for 42.8% of total vacant land and those zones without approval had 44.2% of the total (Table 2) . Although the first wave of sprawl subsided in mid1990s, it returned to pop up after 2000, and even more serious urban enclosure and speculation. 
Study of Statistic Data
Facing to the problem of urban sprawl, China set up a state regulation -"the State Planning Regulation of Urban Land Classification and Land Allocated to Development (GBJ137-90)" to control the sprawl trend. The regulation set up a series of standards of urban land use and said the 120 m 2 /p should be the top line of local cities. But from the statistics data, we could find the management result of this regulation.
Upon the tightening-up land policy and the state"s macroeconomic adjustment around 1995, the Ministry of Urban and Rural Construction appointed China Academy of Urban Planning and Design Institute to provide a report on the current status of urban land use of Chinese cities. The project started in 1996, and the researchers of the institute spent almost a whole year to survey nearly 600 cities around the country and collect statistic data. The final report was completed at June, 1997.
The report figured out the average level of urban builtup land from 1987-1995 of China (Table 3 ). In the four years before 1990, when the regulation was implemented, the rate of land occupied increased from 83.89m 2 /p to 87.14 m 2 /p with average annual growth of 1.08. And in the five year after 1990, the rate climbed up to 104.18m 2 /p with an annual growth of 2.57. This list reflects the fact of urban expansion after 1990, but doesn"t tell whether the regulation had good effects on the land control. People could draw more clearly when the data of recent years were calculated in (Table4). Between 1996 till 2007, the annual growth rate reached 3.58m 2 /p, which exceed the rate of 1991 to1995, even tripled the rate before 1990. Another notable tag is that, from 2003 the national average rate of urban land occupied has exceeded 120m 2 /p, which is the upper limit of the regulation. However, the question is, as a role national policy for urban planning, does the regulation really mean innocent during so a long period?
The research team which finished in 1997 also figured out the difference situation between different scales of population (Table 5 ). The statistic data gives an interesting phenomenon, that the land occupied rate rises with diminish of urban scales. Firstly, the unit of the smaller cities always take more land of the larger in the same year. And secondly, with the times went on, the annual growth rate in small cities exceeded the larger cities; the medium also exceeded the big and the mega. This implies the fact that urban sprawl in small scale cities are even worse than bigger ones. Note:* The urban population of 2006 was the "permanent population" rather than "non-agriculture population" in other year. As the "permanent population" covers more people than non-agriculture one, the land occupied rate which relies on it should less than the one relies on the latter.
Data source: The statistic data from National Bureau of Statistics of China (1990 China ( -2006 .
From Table6, the rate of mega-cities kept growing, while the rates of big-cities and medium cities reduced a little after 2002. The outstanding character occurred to small cities, which it seemed keeping in the same rate during 1995 to 2002 and dropped after 2002. As the statistic criterion was amended in 2006(see note of Table  6 ), we could still catch the changing, that the continuous diver of urbanization remain in the bigger cities. The comparison during the different scale cities implied that, the mega-cities grew their rate by 40m 2 /p after 1990, while the big cities grew 26m 2 /p, the medium ones grew 31m 2 /p, and the latter two seem to slow down the pace after 2002. On the contrary, the small cities which account more than half of Chinese cities, stop their sprawling process around 2002 and became more compact around 2006.
According to "the State Planning Regulation of Urban Land Classification and Land Allocated to Development (GBJ137-90), the upper limit of the land occupation criteria is 120m 2 /p. All cities of China could be simply separated into "Below 120 m 2 /p" and "Above 120 m 2 /p". In order to observe the changes in different periods, the maps of Figure 1 shows the changes in the land occupation rate at five year intervals from1990 to draw out the distribution features of urban expansion of China.
The Figure 1 gives four snapshots from 1990 to 2005. On 1990, the majority of cities in Middle China and nearly all cities in East China were below 120m 2 /p. There are 61 cases out of all 287 valid samples (21%) exceeded 120 m 2 /p, most of which are located in the North and Western districts. Over time, acceleration in increasing density is shown. In the image of 1995, it can be clearly seen that many more cities than on 1990 exceed 120 m 2 /p. On 1995, there are 100 cities from 298 valid samples (34%) exceeded 120 m 2 /p, and most of the new cases cluster in Middle and East China. This period corresponds with the beginning of the so called "Boom Time" of Chinese urban development which has been explained in the previous section of the paper. During the "Boom Time", the local authorities of developed districts such as Zhe Jiang and Jiang Su provinces in the East and Hu Nan and Sichuan provinces in the Middle took the advantage of existing conditions, sparing no effort to attract both domestic and foreign investment. As a result of these actions, the urbanised area of those districts began to expand. But after this period, a "Macroscopic readjustment and control" policy was put forward in 1996. This readjustment policy helps to explain why the situation did not deteriorate further between 1995 and 2000. So only 73 cities out of 259 (28%) exceeded 120 m 2 /p on the year of 2000, even less than on 1995. It seems that the year 2000 marked a watershed in the urban development of China. Post 2000, the revival of housing market and domestic enterprise was sufficient to negate the impacts of readjustment actions. In this sense, the picture in 2005 demonstrates this situation: there are138 cases out of 282 valid samples exceeding the limit, reaching an incredible proportion of 49%. Cities all over China seem to be expanding, regardless of location. In addition, nearly every city in provinces such as Zhe Jiang, Jiang Su, An Hui, Hu Nan, Hei Nan and Guang Xi exceeded the limit. 
Conclusion: The Character of Chinese Urban Expansion and the Way of Future
From the analysis above, the paper lists several characters of Chinese urban expansion.
The urban expansion occurred in the same time of economic prosperity, which means the strong relation between economy and urban development( Table 1) .
The beginning of expansion is around 1990, and the trend became more rapid since 1995 (Table 3) .
The expansion mainly occurred in small cities before 1995, but in mega cities after 1995 (Table 5 and Table 6 ).
The expansion mainly occurred in cities in western China in 1990-1995, and then shift to the east (Figure 1) .
At the beginning of the Twenty-first Century, the Chinese central government announced that it would adopt a more systematic approach to achieve sustainable development, even making sustainable development a strategic policy. In the framework for sustainable development, making more efficient use of land resources as well as reducing the environmental impact of urban growth became an immediate problem. In accordance with this, the Ministry of Land Resource issued a research bulletin on sustainable land use management, setting several standards in order to meet the requirement of sustainability. The State Council also released a circular on "Rigorous Enforcement of Intensive Land Resource Use" to call for a more compact development mode and cease urban expansion. In this document, again, all departments of local authorities are requested to comply with the statutory planning and related regulations.
However, this is only the first stage to rectify the implementation problems. The even more crucial step is to reconcile the conflicts on land issues between central and local governments. The local authorities won"t forego the massive revenues that can be obtained through the land market because they can"t afford public services without it. From this point of view, the local authorities are in a dilemma position. On one hand they should conform to sustainable development policies to achieve a more compact form of urban development, while on the other hand they need to collect funds through the land market. Many debates also argue the central authorities should modify the distributive taxation system and grant more revenue to local authorities (Wong 2005 , Ping 2007 ). These debates put central government into a dilemma position as well, as reform of the taxation system will cause other problems such as trying to maintain the balance between different types of cities and sustaining undeveloped areas.
